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Sustainable Energy Advantage, LLC 
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Insight 
Intelligence 
Negotiation Support 
Action 

Objective Analysis 
Modeling 
Forecasting 
Transaction Facilitation 

Tracking & Analysis 
Development 
Implementation  
Multi-Stakeholder 
Support  

Financial Models & 
Analysis 
Due Diligence & Feasibility 
Matchmaking 

Markets Policies 

Strategy Projects 

What We Do? 

Since 1998, our consulting & 

advisory firm has helped clients 

build renewable energy business, 

markets, policies and projects  

through analysis, strategy & 

implementation. 

Diverse client base with differing 

commercial interests =  

Freedom to conduct objective analysis 
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Our Suite of Subscription Services 
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New England Renewable Energy Market Outlook (REMO) 

 Detailed REC market fundamentals analysis, briefings, providing actionable information on New 

England’s complex REC markets to support informed business decisions.  Delivered 3x per year 

 Since 2005 

New England Eyes & Ears: Renewable Energy Regulatory Policy & Legislative Tracking & Analysis 

 Comprehensive service enhancing users’ government affairs and market intelligence functions 

 Since 2007  

Massachusetts Solar Market Study 

 In-depth analyses of the Massachusetts solar markets since 2014, focusing on the solar renewable 

energy credit market and the new Solar Massachusetts Tariff (SMART) program  

New in 2018: New York Renewable Energy Market Outlook (REMO) Suite  

 Suite of services including topical webinars, periodic bulletins, detailed REC Market Fundamentals 

Analysis, and comprehensive regulatory, policy and legislative tracking and analysis, collectively 

providing subscribers with comprehensive & timely insight into New York’s evolving renewables market.  

 New York Eyes & Ears: Regulatory Policy & Legislative Tracking & Analysis 
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SEA’s Market & Policy Analysis Resume 
A Sample 

• MA RPS Cost Study, Design & Implementation Support 

(2000-02) 

• MA DOER Solar Policy Program and Post 400-MW Policy 

Analysis (2013) 

• Developing a Post-1,600 MW Solar Incentive Program: 

Evaluating Needed Incentive Levels and Potential Policy 

Alternatives (2016) 

• Crafting a Renewables Portfolio Standard for Rhode 

Island: Design Choices, Best Practices, and 

Recommendations (2002) 

• RI Renewable Energy Standard model legislation (2002) 

• NY RPS, RES Procurement, RES Tier 1 Obligation & 

Procurement design and implementation support 

• Large-Scale Renewable Energy Development in New 

York: Options and Assessment (2015) 

• Connecticut RPS Study (2013)  

• Vermont RPS Study (2011) 

• New York RPS Cost Study (2003, 2009, 2013) 

• New York CES Cost Study (2016) 

• Analysis of MA CO2 & Clean Energy Standard 

Regulations (2017) 

• An Analysis of the Massachusetts Renewable Portfolio 

Standard (alternative futures) (2017) 

• Massachusetts’ Electricity Future: Reducing Reliance on 

Natural Gas Through Renewable Energy (2016) 

• Solar Market Development Volatility in NJ (2014) 

• Potential Benefits of Long-Term Contracts for RPS 

Compliance in NJ (2015) 

• Estimated Ratepayer Impact of Increasing the Maryland 

RPS (2013, 2014 & 2015) 
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Wiser, Ryan, Kevin Porter, Robert Grace, Evaluating Experience 

with Renewables Portfolio Standards in the United States, 

Prepared for the Conference Proceedings of Global Windpower 

2004 Chicago, Illinois: March 28-31, 2004, published as a 

Lawrence Berkeley National Laboratory report, March 2004. 

Customized Energy Solutions, Alevo Analytics, Sustainable 

Energy Advantage, Daymark Energy Advisors & Strategen, State 

of Charge: Massachusetts Energy Storage Initiative (2016) 
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Today’s acronym soup... 

• APS = Alternative Portfolio Standard 

• AECs = Alternative Energy Certificate (pronounced “aches”, not to be 
associated with “pains”) 

• ACP = Alternative Compliance Payment (effectively, price cap) 

• CHP = Combined Heat & Power 

• ESS = Energy Storage System 

• GIS = NEPOOL Generation Information System (certificate tracking 
system)  

• REC = Renewable Energy Credit 

• RPS = Renewable Portfolio Standards (a/k/a Renewable Energy 
Standards) 

|6 
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Overview 

Objectives 

• Help participants understand, if 

MA seeks to add ESS to APS: 

◦ issues, complexities 

◦ portfolio design considerations 

◦ Early insights 

◦ Opportunities, headaches 

• Address the question:  

◦ What are considerations for MA 

DOER to add ESS to APS? 

Outline 

• Policy tools 

• Key MA APS Features 

• APS in ESS? 

◦ Why consider? 

◦ Objectives 

◦ Common Portfolio Standard design 

issues 

◦ Supply – Demand Balance 

◦ Compliance 

◦ Differentiating incentives btw. ESSs 

• Take-aways 

|7 



Copyright © Sustainable Energy Advantage, LLC. 

MA APS Key Features 
Today 

• Targets  
◦ 2018 = 4.50% of annual retail electricity sales  5.00% by 2020, increasing by 0.25%/yr indefinitely 

◦ Regs. require program review in 2020, incl. consideration of minimum standard 

• Geographic Eligibility 
◦ Electricity: Must be in ISO-NE; “Off-grid” and behind-the-meter generation must be located in MA 

◦ Thermal: shall deliver Useful Thermal Energy to end-use load located in MA 

• Technology Eligibility 
◦ CHP, flywheels, renewable thermal generation, waste-to-energy thermal, fuel cells (thermal or electric) 

◦ Liquid biofuel capped at 20% of total obligation 

◦ 50% greenhouse gas reduction requirement for emitting renewable thermal 

◦ Fuel cells must be more efficient than emitting locational marginal units 

• One Alternative Energy Credit (“AEC”) = 
◦ Fuel cells: 1 MWh [elec + useful thermal equivalent] generated 

◦ Flywheel: 65% of MWh discharged  

◦ ‘MWh equivalent’ for thermal energy  

◦ CHP: elec. MWh/0.33 + Useful Thermal / 0.80 – energy content of fuel consumed 

◦ Compliance multipliers for fuel cells (1.5) & non-emitting renewable thermal (up to 5.0) 

• Can ‘double-dip’ with RPS Class I & II (but can qualify as only 1 type of APS unit) 

• 2018 ACP rate $22.64/MWh (vs. $68.95/MWh for Class I RPS), esc. @ CPI 

• Key takeaway  VERY flexible tool for DOER 

|8 

RPS: all eligible 
supply gets 1 REC 

per MWh 
APS: Requires 

relative valuation 



MA APS as a tool to support 
Energy Storage Systems? 
• Selective references to: Wiser, Ryan, Kevin Porter, Robert Grace, Evaluating Experience with 

Renewables Portfolio Standards in the United States (2004) 
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Why consider APS to support ESS? 

• Opportunity:  

◦ DOER has broad authority over APS targets and details 

◦ No new legislation required 

 Can be implemented relatively quickly 

• APS designed to be flexible 

◦ Electric generators 

◦ Useful thermal 

◦ Etc.  

◦ “The Island of Misfit Toys” 

• Already supporting ESS 

◦ Flywheels 

 
This Photo by Unknown Author is licensed under CC BY 

http://www.flickr.com/photos/pocolover1957/3118239128/
https://creativecommons.org/licenses/by/2.0/
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Portfolio Requirement Design Considerations: 
Objectives dictate design: What is the standard attempting to accomplish? 

Common Objectives, Issues 

• Stimulate market for eligible technologies 
◦ Attract financing to new investments 

◦ Support continued operation of existing resources 
(supplemental revenue stream) 

• Create price signals 

• Alter/encourage operating decisions, capabilities 

• Misc. (less relevant to today’s agenda), e.g. 
◦ GHG/other emissions reductions?  

◦ Energy security? Diversification?  

◦ Fish/water quality benefits?  

◦ Economic development 

Objectives dictate design 

Objectives may conflict / Design for one objective may fail 
at another 

Tension btw goals vs. limiting ratepayer cost 

Lack of clear objectives sometimes hinders effective design 

APS + ESS 

• What would be the 

objective? 

◦ Attract new investment? 

◦ Supplemental revenue 

stream of projects that 

can already achieve 

objectives? 

◦ Price signals? 

◦ Encourage certain  

design, or actual 

operation of equipment? 
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Selected ‘Common Design Pitfalls’ 

• Poorly Balanced Supply-Demand Conditions 
◦ S>>D: low prices, can’t increase supply, revenue shuts off (see 

most New England ‘class 2’ markets) 
◦ D>>S: high costs, undermines political support 

• Policy Instability (duration, targets, eligibility) impedes 
commitment, investment 

• Insufficient Duration and Stability of Targets 

• Design Complexity 

12 
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Portfolio Requirement Design Considerations: 
Carefully Balanced Supply-Demand Conditions  

Well-Defined & Stable Resource Eligibility Rules 

• “Ambiguity as to what resources are and are not eligible, or 

may become eligible, creates market uncertainty for both 

renewable developers and LSEs” 

• What competes head-to-head? 

◦ Technology/fuel 

◦ Geography 

◦ Vintage 

APS + ESS 
• Historically, as DOER has 

added technologies, market 
has ramped up generation  

• How to maintain balance? 
(price tension) 

◦ Potential need for generation? 

◦ Target increase required? 

|13 

Reliability/predictability impacts generation investment/entry 
decisions, LSE purchase decisions, and more generally, the market’s 
faith (regulatory stability) necessary to support investments 

Sufficient Duration and Stability of Targets 

• “Are targets too unclear or of inadequate duration to provide 

sufficient certainty to renewable energy investors?” 

From: MA DOER Renewable Thermal Technologies in the Alternative 
Portfolio Standard, Stakeholder Meeting Nov. 17, 2014 Boston, MA 

ESS has no 
natural 

limitations 
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Factors Influencing REC Price Outlook 

14 

Behavior of Discretional 
Supply 

APS is an isolated 
system, resources don’t 
generally trade in other 
markets 

 no price-stabilizing 
protection from 
market backstops 
 far more 
susceptible to 
disruption from 
eligibility changes 
than the RPS 
ecosystem 

APS + ESS 
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Portfolio Requirement Design Considerations: 
Compliance 

Issues 

• Units: AECs in MWh 

• Unique for non-electric 

generation = unit conversion 

• Tiers & multipliers for 

resources with materially 

different… 

◦ Costs 

◦ Resource potential 

◦ Supplemental revenue needs 

• Tracking, Metering 

ESS in APS 

• If add unique/different technology… do 
they require carveout or tier to achieve 
objectives?  

◦ Or other options? 

• Because ESS units not (necessarily) in 
MWh…  

◦ Not limited to 1:1,  

◦ Flexibility to use multipliers  

◦ (e.g., a TVR multiplier) 

• If use different multipliers… 
◦ Basis for establishing the relative value of 

different supply sources? 

• Ex: provide SMART participants with 
small multiplier to provide price signal 
incentivizing optimal performance 

• Interval metering, if time-varying value? 

|15 
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APS + ESS 
How to fairly incentivize the many types of Energy Storage Systems? 

• Different types of ESS doing different things 

• Easier: different duration  
◦ (see SMART program… more value for more hours of storage) 

• Different services  
◦ regulation/spinning reserve (flywheel) vs. moving large amounts of energy over 

time (e.g., flow battery) 

◦ What are you trying to accomplish? 

◦ Basis to value such different services, in absolute value, relative to other APS 
resources, and relative to each other?? 

◦ Cost (gap) basis? 

◦ Other? 

• Technology standard vs. performance standard 
◦ Ex: if storage hydro can provide same service, cheaper, than a battery…??? 

|16 
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Key Takeaway: flexibility = unpredictability 
Can ESS in APS attract investment?  

Policymaker view: 

• What is MA trying to 

accomplish? 

◦ Fund new build?  

◦ Price signal to change 

operations? 

◦ Encourage installation, or 

operation, through supplemental 

revenue streams 

• Does the design align with 

objectives? 

Resource perspective: 

• APS potentially very 

unstable/unpredictable  

adding ESS could exacerbate 

• Is the APS market & regulatory 

construct… 

◦ Predictable enough to finance 

new investment? 

◦ Encourage or reward… whatever 

the objectives are? 
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Intersection of Policy Tools 
How do they fit? 

Regional Portfolio 
Standards (RPS) 

•MA: 1, 2, 2-WTE, APS, 
CES, Solar Carveout 

•CT: 1,2,3 

•RI: new, existing 

•NH: 1,2,3,4 

•ME 1,2 

•VT: 1,2,3 

 

•Objectives: vary 

•Targets: general to 
specific 

•Focus: create(short-
term) demand 

•Method: Market 

•Tools: certificates 
(SREC: floor price 
auction) 

Procurements 

•Section 83 C (OSW) 

•Section 83D (Large 
Hydro / Class I RPS 
supply) 

 

•Other states conduct 
analogous events 

 

•Objectives: enable 
financing of new 

•Focus: reliable 
revenue 

•Method: Competitive 
RFPs 

•Tools: offtake 
contracts 

 

DG Tariffs 

•Solar Massachusetts 
Targets (SMART) 

•RI ReGrowth 

•CT LREC/ZREC 

•VT SPEED 

 

 

•Objectives: enable 
financing of new 

•Focus: reliable 
revenue 

•Competition (RFP) or 
standard offer 
(smaller)  

•Tools: EDC tariffs 

 

 

Goals/targets 

•MA Energy storage 
targets 

 

•Objectives: set broad 
course of policy, but 
limited direct effect 

•Focus: technology 
deployment 

 

Other 

•Grants (e.g. 
MassCEC’s ACES) 

• Industry Support 

•Grid modification 

•Rate design 
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Resources 

• Regulations 
◦ December 15, 2017, DOER filed the final Alternative Energy Portfolio 

Standard (APS) regulation with the Secretary of the Commonwealth to 
include renewable thermal, fuel cells, and waste-to-energy thermal as 
eligible technologies 
 https://www.mass.gov/files/documents/2017/12/14/225%20CMR%2016%20APS%20R

egulation%20121517%20FINAL.pdf  

• PPT from Renewable Thermal Technologies in the Alternative 
Portfolio Standard 

◦ https://www.mass.gov/files/documents/2016/08/tw/re-thermal-aps-regs-
stakeholder-meeting.pdf  

• Stats 
◦ https://www.mass.gov/service-details/compliance-information-for-retail-

electric-suppliers  

|20 
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APS Compliance: Supply and Demand 
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Source: MA RPS & APS Annual Compliance Report for 2015 
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ABOUT NEXT GRID MARKETS 
 Energy Certificate Aggregator  

 Client Base: 

 Hospitals, universities, manufacturers, and municipal and state entities (hold state-wide DCAMM contract). 

 

 

 

 Services offered include: 

 Renewable attribute qualification and monetization 

 Development support and economic evaluation 

 Distributed generation operations support & performance reporting 

 DG optimization via software interface (via affiliate company, Icetec) 

 50+ MA Solar PV Customers 
 6.5 MW AC 
 

 30+ MA Cogen and other APS 
Customers 

 ~90 MW 
 



ALTERNATIVE ENERGY PORTFOLIO STANDARD 

 State program creates an obligation of Load Serving Entities (LSE) to acquire Alternate Energy 
Certificates (AECs) equal to a set percentage (Minimum Standard) of electric load served.  

  For every MWh short of Minimum Standard – LSEs must pay Alternative Compliance Payment 
(ACP) 

 1 AEC = 1 MWh of generation from an eligible technology 

• Calculation of AEC varies by technology 

 This strategy is to “green up” the ISO-NE grid and support creation of distributed generation  

 Eligible Technologies: 

• Flywheel, CHP 

• Starting in 2017: Thermal technologies (ex. renewable thermal, energy from waste, and fuel cells) 

 

  



APS MARKET DRIVERS 

Load 
Growth/Reduction 

1 

CHP Increased- 
Supply 

2 

New Technologies- 
Increased Supply 
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MARKET DRIVER: NEW CHP SUPPLY 
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CARBON IMPLICATIONS IN 
ENERGY STORAGE 
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SHIFTING CO₂ LANDSCAPE 

Source: ISO NE 



LOOKING AHEAD 

Source: ISO NE 



ENERGY STORAGE AS A CO2 GAME CHANGER 

 Storage operators can manage the CO2 
footprint of their energy discharge by: 

 Managing and tracking charging from co-collected 
DERS (Storage, CHP) or: 

 Biasing Grid charging to take place during intervals of 
min CO2 levels 

  Market and policy incentives could ensure 
that discharge that occurs during peaks is 
associated with significant CO2 delta  
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ENERGY STORAGE AS A CO2 GAME CHANGER 

Charge: ~650 lbs 

CO₂/MWh 

Discharge ~650 CO₂ 
lbs/MWh 

Avoidance of grid 

power of ~100 lbs CO₂ 
/MWh 

Electric Grid 

Electric Grid 



 Matthew Wolfe 

 Managing Member 

 mwolfe@nextgridmarkets.com 

 (617) 721-0972 

QUESTIONS? 
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Energy Storage and the Alternative Portfolio Standard in 

Massachusetts 

A Distribution Utility Perspective 



MA Storage Projects & Pipeline  

 Under Solar Phase II and III programs, National Grid is 

installing 7.1 MWh/ 4.5 MW of lithium-ion battery systems 

near company-owned solar PV 

 Under earlier funding from DOE, National Grid has installed 

two Vionix vanadium redox flow batteries, at 3 MWh / 500 kW 

each, both near renewable DG installations 

 On Nantucket, New England Power Co., National Grid’s 

transmission subsidiary, is deploying a 48 MWh/ 6 MW Tesla 

battery system for reliability, along with potential demand 

reduction and market participation benefits 

 Multiple third-party owned systems selected in the ACES and 

Peak Demand Reduction programs now in process, for 

additional 23 MWh  

 Ability to rate base ESS while reducing net revenue 

requirement with ISO-NE market participation has been in 

question, but may be allowed due to Order 841and ISO-NE 

compliance changes 



APS Compliance Dynamics 

 The Alternative Energy Portfolio Standard has in past been difficult to meet with purchased certificates, leading to 

certificate prices at the Alternative Compliance Payment level and substantial ACP payments 

 New supply plus recent changes to the APS qualifications for thermal energy sources has expanded availability of 

AECs, and reduced prices into the mid-teens 

 National Grid’s served load (Basic Service) has declined significantly in recent years, reducing overall compliance 

needs 
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 Looking ahead, additional supply from 

storage devices would help meet increased 

APS demand levels and moderate cost even 

more 

 Compliance demand increases by 

0.25% of load each year to 5% in 2020 

 DOER to review rate of increase and 

cost/benefit in 2019 



Market Impacts from Energy Storage with On-Peak 

Dispatch  

 State of Charge report highlighted how Energy 

Storage Systems (ESS) could provide energy market 

benefits: 

 Energy price suppression 

 Increased load factor/utilization 

 Energy storage would not likely reduce GHG 

emissions in the region under RGGI without 

mitigation measures 

 Storage dispatch on-peak will likely lower RGGI prices 

without offsetting overall emissions 

 Could be offset by RGGI retirements either at auction or 

by ESS owners 

 Storage will likely have modest FCM price impact due 

to CASPR and its “substitution auction” process and 

already declining clearing price in the recent FCM 

auctions 

46 

SofC: Energy price benefits of $275 million from 1,766 MW 

ISO-NE 2017 Annual 

Markets Report, May 2018 



APS Could Monetize Energy Benefits for ESS Owners and Lower 

Customer Costs 

ESS on-peak energy price 
suppression 

AECs created for peak activity 
to monetize value thru APS 

AECs sold to LSEs, valued in 
supply cost 

Reduced energy costs and 
reduced APS costs for 
customers 

 Performance requirements for inclusion in the MA 

APS could focus ESS to perform at periods of 

peak energy demand and cost 

 AECs could be created to monetize a portion of 

the price suppression benefits for ESS participants 

 More AECs are then sold to load serving entities 

across the state, lowering APS cost, which is then 

reflected in commodity supply costs 

 Potential 4X win: 

 Lower energy costs 

 Lower APS costs 

 Funding for ESS deployment 

 Offset to revenue requirement for EDC-owned ESS 

 DOER should conduct study to assess these 

impacts and consider dynamics of market entry on 

effects diminishing over time  
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(MCOS x 150%) – DRV* 

 
x 100% 

*Central Hudson has specific LSRV values from their study rather than a blanket MCOS x 150% multiplier. 

Central Hudson’s MCOS=DRV. The remaining area’s DRV are adjusted  

down from their MSOC to compensate for the higher LSRV areas with a  

value of 150% MCOS, so the system wide MCOS remains the same. 
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